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Abstract

Research in the sociology of markets finds that schemas and category
systems in markets provide frameworks for perceiving and evaluating prod-
ucts and producers, thus making valuation and exchange possible. These
meanings need to be shared by market participants to create order. This
raises the question: How do consensual schemas and category systems
emerge and develop? In this paper, we theorize about two processes through
which audiences in markets converge on meanings and reach extensional
and intensional consensus around market categories: a process of interac-
tion among the mass audience and a process of the vanguard influencing
the mass audience. We develop a formal theory for these two processes
which lead to implications for how structure of the audience affects lan-
guage elaboration and category differentiation. We test these implications
using data on 23 market categories in eBay. We find that interaction in the
mass audience is associated with language use but not category differen-
tiation. We find that the prevalence of three kinds of vanguard we study -
activists, insiders, and enthusiasts - is associated with category differenti-
ation, while the prevalence of insiders increases language elaboration.

∗We appreciate the financial support of the Stanford Graduate School of Business and the Stan-
ford GSB Faculty Trust and comments by participants in the Naymaros Organizational Ecology
Group.
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Introduction

Research on the sociology of markets points to several avenues through which
consensus about category systems in markets can emerge and develop. Much
of this work highlights the leading role of producers. Producers create classifica-
tory schemes in defining themselves and their rivals (White 1981; Podolny 1993;
Porac, Thomas, Wilson, Paton, and Kanfer 1995; Kennedy 2005; Rao, Monin, and
Durand 2003; Negro, Hannan, and Rao 2008), form interest groups and asso-
ciations to establish quality standards tied to categories (Bogaert, Boone, and
Carroll 2006), and lobby governmental authorities to officially recognize certain
classification systems (Zhao 2005).

Other studies highlight the role of other kinds of actors. Influential mar-
ket intermediaries, such as critics, reviewers, and analysts, theorize and elab-
orate category schemas (Becker 1982; Shrum 1996; Lounsbury and Rao 2004;
Rosa and Spanjol 2005). In interpreting and evaluating producers and products,
they disseminate and reinforce their categorical frameworks to the larger audi-
ence (Zuckerman 1999). They also imbue categories with differential legitimacy
through their coverage patterns (Hilgartner and Bosk 1988; Hsu 2006).

Research in marketing argues that consumers can also play a role in co-
defining product categories Day, Shocker, and Srivastava (1979). For instance,
Rosa, Porac, Runser-Spanjol, and Saxon (1999) analyze the emergence of agree-
ment on category labels in the emerging market for minivans as an instance in
which consumers and producers jointly enacted product categories in an inter-
actional process of sensemaking.

Together, these various lines of research suggest that category systems emerge
not just from the actions of those playing different market roles, but also through
different processes. In some cases, market actors seek explicitly to promote par-
ticular category schemas. For example, producers’ early efforts to establish a
market often take the form of a social movement with activists disseminating
product schemas to consumers (Carroll and Swaminathan 2000). Likewise crit-
ics and regulators often attempt to educate the wider audience about the mean-
ings of categories. In other cases, the emergence of a category results from ordi-
nary interaction in the market—from efforts of agents to make sense of the mar-
ket landscape and to share their understandings (Rosa, Porac, Runser-Spanjol,
and Saxon 1999).

We integrate themes in this research by analyzing two processes that drive
the emergence of (consensual) categorical distinctions in markets. In the first,
labels and schemas emerge and get elaborated through day-to-day interactions
among market actors. We argue that a convergence of meanings of labels in the
mass audience results from extensive engagement in the activities that relate to
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a (potential) category.
The second is a process involves influence—the mass audience follows an

activist subset of the audience (which we call a vanguard) and converges to their
categorical understandings. We pay particular attention to three kinds of sub-
audiences that can assume the role of a vanguard: “activists" (who engage in-
tensely in the market), “enthusiasts" (who display symbolic identification with
the market), and “insiders” (who play both producer and audience roles).

For both processes of interaction and influence, we analyze how the struc-
ture of the audience might shape the development of categories. We rely on
the assumption that the meanings of labels—whether initiated by producers, in-
termediaries, or consumers and whether developed through bottom-up or top-
down processes—must be shared by a large proportion of the audience to shape
order in a market.

Consensus about the meanings of types of products and types of producers
makes valuation and exchange possible (Espeland and Stevens 1998; Carruthers
and Stinchcombe 1999; Favereau, Biencourt, and Eymard-Duvernay 2002; Po-
rac, Ventresca, and Mishina 2002; Biggart and Beamish 2003; Zuckerman, Kim,
Ukanwa, and von Rittman 2003). Consensus about the meanings of types also
facilitates coordinated activities among diverse actors and reduces their costs
(Becker 1982). For example, Rosa et al. (1999) argue that agreement among mar-
ket actors on how specific products are categorized stabilizes the market by facil-
itating information flows. Conversely, divergence in understandings contributes
to volatility and variations in business cycles over markets (Shiller 1990; Zucker-
man 2004).

In the following sections, we propose a formal theory that represents argu-
ments about these two mechanisms. The theory seeks to explain (1) the advan-
tages to producers of also participating in the market as buyers, (2) the prolifer-
ation of labels, and (3) the elaboration of meaning as reflected in differentiation
of subcategories. We then describe our empirical study, which moves beyond
previous studies of market formation that focus on one or two markets (Rosa
et al. 1999; Kennedy 2005; Rosa and Spanjol 2005) by examining multiple mar-
ket categories using data on eBay auctions. We conclude with a discussion of
the implications of our findings.

Markets, Categories, Audiences

Our formal theory builds on Hannan, Pólos, and Carroll’s (2007) (hereafter HPC)
theory of category evolution. This theory considers domains (culturally bounded
slices of the social world, such as agriculture, art, finance, medicine, and sport),
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a minimal structure consisting of a pair of roles—producer and audience member—
and a language for telling what these roles mean and what kinds of types there
are. In a market context, the producer role involves creating the goods and ser-
vices that characterize the market (within a bounded region of social space). The
audience role involves inspecting, evaluating, and consuming the output of the
producers. As the market develops, these roles and the language that articulates
what it means to occupy them get elaborated.

For purposes of analytical clarity and simplicity, we consider only a single
focal audience (whose membership we denote by a). All definitions, postulates,
and theorems should be interpreted as applying to this audience. Therefore, we
will not constantly refer to the segment in formal definitions and propositions.
In parallel, we denote the set of producers as p.

The development of a language in a domain reflects efforts by audience mem-
bers to make sense of producers and their offerings by constructing and eluci-
dating distinctions. Producers perceived as similar are grouped together and
tagged with a common label. In the eyes of audience members, these producers
belong to a common type. Yet audience members often detect shades of differ-
ence in the degree to which individual producers merit a label.1 Type bound-
aries are frequently vague or fuzzy.

A key issue is the degree of agreement in an audience about their fundamen-
tal properties of types. We find it useful to conceptualize this agreement in two
ways: as agreement about the application of labels to producers/products in
the market and about what the labels mean. Considerations about what objects
should bear a label—and to what degree—involves what logicians and linguis-
tics call extensional issues. (The extension of a label refers to the set of objects
that it denotes, not to be confused with “brand extension” in marketing.) Anal-
ysis of the emergence of categories draws attention to the degree of extensional
consensus in an audience, the degree of agreement about labeling.

Individual members of an audience generally differ in how closely they ap-
proximate a consensus. This idea points to the potential value of defining audi-
ence members’ grades of membership in a consensus about the scope of appli-
cation of a label. The fuzzy membership of an audience member in a consen-
sus about applicability of a label, in notation νe(l )(y, t ), can then be defined as

1A long tradition of research in cognitive psychology and cognitive science finds that agents
often detect shades of difference and decide some objects fit comfortably in a label, some do
not fit at all, and others fit to a greater or lesser degree (Rosch 1975; Rosch and Mervis 1975).
Marketing researchers have reached the same conclusion (Loken and Ward 1990; Hampton 1998;
Viswanathan and Childers 1999).
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the degree to which this agent agrees with the other members of the audience
in what producers ought to be assigned the label and to what degree. Aggre-
gating to the audience level, the strength of extensional consensus can usefully
be equated to the average grades of membership in the consensus. In formal
terms, this function (denoted by ec(l , t ) equals the average over the audience of
νe(l )(y, t ).

It is helpful to have a term that distinguishes labels by degree of extensional
consensus. HPC use the term class to indicate a label for which the audience
has reached a high levels of extensional consensus. (In notation, the predicate
CLASS(l , t ) reads that the label l is a class (to the unspecified audience) at the
time point t .)

The second relevant kind of agreement concerns the meaning or intension of
a label. Research in cognitive science generally equates meanings with schemas
(patterns of feature values that are consistent with full membership in a label).
An agent’s grade of membership in an intensional semantic consensus about a
label, in notation νi (l )(y, t ), is the degree to which his or her meaning of the label
agrees with those of other members of the audience segment who employ the
label (which in turn depends on the degree of similarity of the schemas that they
pair with the label. The strength of intensional consensus is defined in parallel
to its extensional counterpart—as the average of audience members’ grades of
membership in the intensional consensus.

A category is a label about which an audience has reached substantial agree-
ment about meaning. (In notation, CAT(l , t ).) In other words, whether a label
marks a category depends on whether an audience comes to agreement about
application and meaning of the label.

The degree to which an audience member finds an offering appealing de-
pends on the (perceived) fit of the offering’s attributes with her category schema.
An audience member’s schema sets expectations for what features a category
member should (and should not) have. For classes and categories that have a
positive valuation in the audience, people generally prefer offerings that meet
their category expectations (Griswold 1987; Zuckerman 1999). We restrict our
attention to such cases, where better fit to the label yields greater expected in-
trinsic appeal. We use the qualifier “intrinsic” appeal to allow a distinction with
the actual appeal of an offering, which presumably also depends on the degree
to which the offering is made available (on the engagement of the producer with
the consumers in the audience).

Intrinsic appeal is based on a complex assessment of the “offer,” including
the feature values of the product/service being offered and the feature values
of the producer. The fuzzy-set machinery provides a nice way to represent this
idea. The intrinsic appeal function (of an offering to an audience member) has
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the form of a grade of membership. The intrinsic appeal of a producer’s offering
as an instance of a label to an agent at a time point, in notation α(l , x, y, t ), is a
function that maps triples of producers, audience-segment members, and time
points to the [0,1] interval. It tells the level of intrinsic appeal of the offering to
the agent at that time.

In the next two sections, we develop arguments regarding how extensional
and intensional consensus around market classes/categories emerge. As noted
earlier, our arguments center on two types of mechanisms driven by interaction
and influence, and link the structure of the audience to the development and
elaboration of meaning in markets.

Convergence of Meanings in the Mass Audience

We begin with the development of consensus in an audience as a process of
learning through participation in the market. Key notions here are engagement
and communication. Research in the sociology of markets documents various
forms of engagement by market participants. Potential buyers spend time in
the market learning about producers and their offerings, evaluating and form-
ing preferences about these offerings, and purchasing, consuming, and display-
ing goods (Douglas and Isherwood 1979; Smith 1989; McCracken 1990; Spillman
1999).2 Most of these activities involve audience members communicating with
others about products and producers, using labels and schema that are particu-
lar to the market.

Diverse lines of research converge in claiming and showing empirically that
engagement activities involving communication among audience members fa-
cilitate the development of consensus about labels and schemas. For instance,
Rosa and Spanjol (2005) argue that consumers and producers come to share
product category definitions through interaction in the market, by sharing mar-
ket stories. Shiller (1990) argues that popular models for evaluating speculative
assets are learned through years of common discourse. And writing about the
arts, DiMaggio (1987) posits that a greater degree of interaction among social
groups increases the universality of systems of classifying art works and other
kinds of cultural productions into genres.

2Audience members can, of course, engage in the market without interacting with other audi-
ence members or producers. We consider only activities by audience members that involve some,
even if minimal, communication.

6



Engagement and Communication

We build on this key intuition that more engaged audiences are more likely to
develop convergent categorical understandings. As a result, they should be more
likely to construct classes and categories. We develop this part of the argument
in two steps. First, we relate engagement to communication about domain re-
lated activities; then we posit that greater communication within an audience
increases both extensional and intensional consensus.

To flesh out the concept of engagement as an audience member, we tie it
to communication about issues pertaining to the activities associated with the
label. We express this connection formally with a meaning postulate, a state-
ment that elaborates on the meaning of engagement. This postulate states a
simple monotonicity relationship between an agent’s intensity of engagement
as an audience member, in notation ea(l , y, t ), and the level of the agent’s com-
munication about the activities associated with the label, c(l , y, t ). We simplify
presentation of formulas stating such relations by adopting a notational short-
hand proposed by HPC: φ ↑ψ to indicate a monotonic positive relationship be-
tween the two functions. (Footnote 3 spells out how this notation works in the
case of the meaning postulate that follows.)

Meaning postulate 1. More engaged audience members normally communicate
more about label-related issues.3

N l , t , t ′, y, y ′ [ea ↑ E{c}].

3The full “official” notation for this formula is

N l , t , t ′, y, y ′ [((ea (l , y, t ) > ea (l , y ′, t ′)) → (E{c(l , y, t )} > E{c(l , y ′, t ′)}))

∧ ((ea (l , y, t ) = ea (l , y ′, t ′)) → (E{c(l , y, t )} = E{c(l , y ′, t ′)}))].

We also need to explain the kind of quantifier used here. The theory on which we build states
(some) definitions, postulates, auxiliary assumptions, lemmas, and theorems in a nonmonotonic
logic (Pólos and Hannan 2002, 2004). The formal language to represent causal stories defines a
new kind of quantifier, denoted by N. Formulas quantified by N state what is expected to be the
case “normally” (as a default) according to a causal story. The normal case is what we assume to
be the case if we lack more specific information that might overrule the default.

The implications of a set of rules with exceptions, called provisional theorems, are the logical
consequences of a stage of a theory. Provisional theorems have a haphazard existence: what can
be derived at one stage, might not be derivable in a later stage. So the status of a provisional
theorem differs from that of a causal story. The syntax of the language codes this difference. It
introduces a “presumably’ quantifier, denoted by P. Sentences (formulas) quantified by P are
provisional theorems at a stage of a theory (if they follow from the premises at that stage).
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Communicative acts orient pairs (or n-tuples) of audience members to the
same offerings and to the same features of the offerings. So communication
provides a common focus for attention and for efforts at sensemaking. A com-
mon focus likely makes it easier for the actors involved to come to agreement
about which producers and offerings fit a focal label and to what degree. In other
words, widespread communication about the players in a market and their of-
ferings increases extensional consensus in the inter-communicating audience.

Communication requires that audience members use a mutually intelligi-
ble code to refer to the objects of their communication. An individual audience
member, alone, might generate ideas about offerings in a market and create her
own theories of value in trying to make sense of the market. When communicat-
ing with other audience members, however, she has to use the labels associated
with the market.4 Frequent communication leads audience members to gain
fluency, to learn to use labels and understand their referents in ways that make
sense to other audience members.

Postulate 1 (Extensional and intensional convergence through communication).
An agent’s grade of membership in an audience’s extensional/intensional consen-
sus about a label normally increases with his/her level of communication with
other audience members about label-related issues.

N l , t , t ′, y, y ′ [(c ↑ E{νe })∧ (c ↑ E{νi })].

By a straightforward application of the “cut rule,”5 this argument implies
that more engaged audience members presumably share more in both the ex-
tensional and intensional consensus and that more engaged audience segments
have higher expected levels of consensus about a label.

Lemma 1. An agent’s grade of membership in an extensional/intensional consen-
sus about a label normally increases with his/her engagement as a member of the
audience for the label.

N l , t , t ′, y, y ′ [(ea ↑ E{νe })∧ (ea ↑ E{νi })].

Proof. The only available rule chain linking the antecedent and consequent fol-
lows from an application of the cut rule to MP1 and P1.

4In making this argument, we reflect Wittgenstein’s arguments against the utility of the notion
of private language.

5In first-order logic, φ → ψ and ψ → χ implies φ → χ, with the middle term “cut out.” This
inference rule carries over to the nonmonotonic logic we use.
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Theorem 1. Extensional/intensional consensus in an audience about a label in-
creases with average audience engagement.

P l , t , t ′, y, y ′ [(ēa ↑ E{ec})∧ (ēa ↑ E{i c})],

where ēa(l , t ) =∑
y∈a ea(l , y, t )/|a|.

Proof. This result follows from summation over audience members of the rule
chain supporting L1 and the definition of the strength of an intensional consen-
sus as equivalent to average of grades of membership in the intensional consen-
sus across all audience members, as given in D6.

Elaboration of a Language

We next consider the effect of average engagement by the audience on the de-
velopment of shared meaning in markets. Ethnographic studies document that
markets often develop idiosyncratic languages. Smith (1989) claims that mem-
bers of many auction markets speak in jargon or use signals that are obscure to
outsiders. Knorr-Cetina and Bruegger (2002) show that traders in global cur-
rency markets use a particular conversational system to transact on an elec-
tronic interface. Consideration of the labels used and the schema associated
with them provides a useful way to characterize the rudiments of an audience’s
language for a market category. With this notion, the elaboration of a language
for a category can be identified with the diversification of agreed-upon names
and labels and associated meanings within a category.

Language diversification likely reflects both extensional and intensional con-
sensus. Audience members must first agree on fundamental properties at the
“higher” level of the class or category before they can converge on mutually in-
telligible language at more specific levels. Lack of agreement about which pro-
ducers belong to the class/category as well as about what patterns of features
indicate membership fosters confusion and dispute about what further distinc-
tions within a class/category, hindering development of agreed upon terms. Dis-
sensus also means that audience members cannot assume that others will un-
derstand how to interpret their usage of specific labels and understand what
they are attempting to communicate. This further discourages refinement of
the class/category language.

Instead of attempting to characterize the properties of market languages, we
focus on one simple and easily measurable aspect: the size of the sets of proper
names and labels for clusters of producers and offerings. We accordingly predict
that audiences with greater extensional and intensional consensus will generally
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use more proper names and category-specific labels. And we introduce a func-
tion λ(l , t ) that tells the degree of elaboration of a specific language for the activ-
ities associated with the label l at a time point. That is, if λ(l , t ) > λ(l ′, t ′), then
the audience for the market uses more names and labels for activities associ-
ated with the label l at time t than for label l ′ at t ′. The intuition that agreement
about the meaning of a label promotes elaboration of the language associated
with it is instantiated as follows.

Postulate 2. Elaboration of a specific language for the activities associated with a
class label normally develops with the degree of extensional/intensional consen-
sus about the meaning of the label.

N l , t , t ′, y, y ′ [(ec ↑ E{λ})∧ (i c ↑ E {λ})],

It follows from the foregoing argument that high average levels of audience
engagement encourages more specifics of the language to be deployed in market
exchange.

Theorem 2. The degree of elaboration of a specific language for the activities as-
sociated with a class label presumably increases with the average level of audience
engagement with the label.

P l , t , t ′, y, y ′ [ēa ↑ E {λ}].

Proof. The only available rule chain is a cut rule applied to (the rule chain be-
hind) T1 and P3.

This implication of the theory is consistent with Hume’s (1854[1752]) argu-
ment for the realm of art that those more experienced with art works and genres
can make finer distinctions among them. Sustained engagement as audience
members allows these experienced members of the audience to develop greater
awareness of the myriad details associated with the production, display, and in-
terpretation of art works (Becker 1982). Theorem 2 holds that a similar dynamic
characterizes market contexts: more-engaged audience members develop more
refined distinctions among offerings and of the patterns in feature values asso-
ciated with the label. And as engaged members communicate with others about
the category and develop greater consensus about meanings, these audience
members can discuss producers and offerings in more specific detail.

We emphasize the pathway through extensional and intensional consen-
sus (rather than a more direct individual-level path where engagement leads to
more complex schemas at the agent level and thus to more elaborate language
use), because we assume that the common language observed among audience
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members becomes more complex only when there is a high degree of conver-
gence in understandings. We thus regard communication as a key element in
the deployment of an elaborated language; consensual refinement of a class or
category language likely occurs only when audience members converge on a
common general understanding of the class/category through communicative
acts.

Differentiation of Subcategories

A closely related and important form of the elaboration of a language for a label
is the development of agreement about subclasses and subcategories. These
finer typifications emerge when audience members perceive distinct clusters of
producers nested within a larger class or category label, label them, and come
to agreement about their meaning. Let the term subclass refer to a nested label
about which audience members have a high degree of extensional consensus
and subcategory refer to a nested label characterized by high degrees of both
extensional and intensional consensus.

Definition 1 (Subclasses and subcategories).

A. Subclass:

SUBCL(l , l ′, t ) ↔ CLASS(l , t )∧CLASS(l ′, t )∧∀x, y [µe(l )(x, y, t ) ≥µe(l ′)(x, y, t )];

B. Subcategory:

SUBCAT(l , l ′, t ) ↔ CAT(l , t )∧CAT(l ′, t )∧ SUBCL(l , l ′, t ).

Definition 2 (Hazards of formation of subclasses and subcategories).

Let Nscl (l , t ) = |{l ′ | SUBCL(l , l ′, t )| and Nscat (l , t ) = |{l ′ | SUBCAT(l , l ′, t )|.
A. The hazard of subclass creation:

hcl (l , t ) = limδ↓0 Pr{{Nscl (l , t +δ)−Nscl (l , t ) = 1}/δ;

B. The hazard of subcategory creation:

hcat (l , t ) = limδ↓0 Pr{{Nscat (l , t +δ)−Nscat (l , t ) = 1}/δ

Again we argue that extensional and intensional consensus provide key foun-
dations for the development of consensual subclasses and subcategories. With-
out high levels of either, audience members are likely to become bogged down
in disputes about what are the meaningful subtypes.
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Postulate 3. The hazard of subclass creation normally increases with the level of
extensional agreement in the audience.

N l , l ′, t , t ′, y, y ′ [ec ↑ hcl ].

Postulate 4. The hazards of subclass and subcategory creation normally increase
with the level of intensional agreement in the audience.

N l , l ′, t , t ′, y, y ′ [(i c ↑ hcl )∧ (i c ↑ hcat )].

As we noted above, more engaged audience members generally detect and
code finer shades of variation within classes and categories. It follows from the
foregoing argument that differentiation of subtypes will increase with audience
engagement.

Theorem 3. The hazard of subclass/subcategory creation in a class or category
presumably increases with the average level of audience engagement in the activ-
ities associated with the label.

P l , l ′, t , t ′, y, y ′ [(ēa ↑ hcl )∧ (ēa ↑ hcat )].

Proof. The only available rule chain comes from a cut rule applied to the rule
chain supporting T1 and P4 and P5.

The Role of the Vanguard

To this point the only form of audience structure that we have considered is gra-
dations in engagement and associated levels of communication that account
for a process of convergence in meanings through interaction by the mass au-
dience. Next we consider role differences within the audience. In particular, we
discriminate a vanguard from the mass of the audience. We propose that the
existence of a large and vibrant vanguard influences the mass audience and fa-
cilitates convergence in meanings.

Rosa and Spanjol (2005, p. 200) argue that market actors are more influential
than others in the production of a collective understanding of category systems
through shared market narratives:

Although most market actors rely to varying degrees on market sto-
ries, only a few produce the stories. Research . . . in diverse prod-
uct domains such as health foods, motorcycles, and skydiving has
shown that not all market actors tell coherent stories about prod-
ucts, even though storytellers and non-storytellers behave in almost
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identical ways in terms of consumption. In most markets, a subset
of consumers articulate stories about the reasons for and purposes
of consumption, whereas others are content to adopt the already
circulating stories.

A vanguard more likely develops subtler, more fine-grained distinctions and
more elaborated schemata. Cowley and Mitchell (2003) find that more knowl-
edgeable consumers are more likely to organize brand information by product
subcategories. Rota and Zellner (2007) show that experts use as their basic-level
categories (“irises,” “orchids”) what are the subordinate levels for novices (who
view irises and orchids as “flowers”).

Research in cultural sociology reveals that vanguards also take greater pains
to share their observations with others and to reach consensus about how to
label objects in the domain and about what the labels mean. For instance, in Art
Worlds, Becker (1982, p. 64) emphasizes the role of the artist in influencing how
works of art are perceived:

Audiences learn unfamiliar conventions by experiencing them, by
interacting with the work and, frequently, with other people in rela-
tion to the work. They see and hear the new element in a variety of
contexts. The artist teaches them what it means, what it can do, and
how they might experience it by creating those contexts.

Vanguards commonly influence regulators or other authorities in formaliz-
ing category systems. Barron (1998) and Carroll and Swaminathan (2000) find
that early stages of category development were animated by social movements
in which vanguards play a central role. For example, home brewers shaped the
emergence of the modern microbrewer form. Their activities led to the forma-
tion of the Institute of Brewing Studies, which claims to speak authoritatively
on the boundaries of the claimed organizational form. Zhao (2005) notes that
officially recognized classifications in the wine industries of France and United
States were instituted with the effort of high status producers.

We consider three types of audience members whose presence can strengthen
the influence of a vanguard on the mass audience.

Definition 3 (Activists, enthusiasts, and insiders).

A. Activists are much more engaged in the activities associated with the label
than most audience members. In notation, the predicate ACT(l , y, t ) indi-
cates that y is an activist in the audience for class l at time t ; and Na(l , t )
records the number of activists:

Na(l , t ) = |{y | (y ∈ a)∧ ACT(l , y, t )|/|a|.
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B. Enthusiasts have their personal identities invested in the collective identity
and regard engagement in the market associated with a label as not only
an economic activity but also a social one. In notation ENTH(l , y, t ) indi-
cates that y is an enthusiast in the audience for category l at time t ; and
Ne (l , t ) records the number of enthusiasts:

Ne (l , t ) = |{y | (y ∈ a)∧ ENTH(l , y, t )|/|a|.

C. Insiders are producers of offerings in the market associated with the label
who have a nonzero grade of membership as audience members for that
label:

INS(l , y, t ) ↔ (y ∈ p)∧ (ea(l , y, t ) > 0);

and Ni (l , t ) records the number of insiders:

Ni (l , t ) = |{y | (y ∈ a)∧ INS(l , y, t )|/|a|.

We first consider the benefits that producers derive from their insider status.
Then we theorize about how insiders and other members of the vanguard can
influence the emergent structure in markets.

Insider Status and Intrinsic Appeal

We propose that being an active participant in the audience and fully engaging
the market allows producers to make their offerings more attractive to other au-
dience members. (This argument provides a way to validate indirectly the claim
that insiders help to shape the consensus about the meaning of a category.)

Postulate 5. Producers who are more engaged as members of the audience for a
label normally adopt feature values that give them higher average grades of mem-
bership as producers of the goods and services associated with the label.

N l , t , t ′, x, x ′ [(x ∈ p)∧ (x ′ ∈ p) → (ea ↑ E{Mi })],

where Mi (l )(x, t ) denotes the average grade of membership assigned to producer
x at time t by the members of the audience.

Theorem 4. The offerings of producers who are more engaged as members of the
audience for a positively-valued category normally have greater expected intrinsic
appeal to the more engaged members of the audience for the category.
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Let l be a positively valued class or category at two time points: (PCLASS(l , t )∨
PCAT(l , t ))∧ (PCLASS(l , t ′)∨ PCAT(l , t ′)).

P l , t , t ′, x, x ′, y, y ′ [(x 6= y)∧(x ′ 6= y ′)∧(ea(l , x, t ) > ea(l , x ′, t ′))∧(ea(l , y, t ) ≥ ea(l , y ′, t ′))

→ (E{α(l , x, y, t )} > E{α(l , x ′, y ′, t ′)})].

Proof. The relevant rule chain applies a cut rule to P6 and D4.

The Influence of the Vanguard on Convergence of Meanings

Next we consider the influence of vanguards. We assume that (controlling for
engagement of the mass audience,) an increase in the proportion of activists,
enthusiasts, or insiders in an audience increases the influence of its vanguard.
Their greater representation in the audience for a label generally brings them
greater attention and legitimacy, and thus heightens their ability to shape how
the mass audience approaches the label and its associated offerings. Clearly,
markets vary in the prevalence of vanguard. Becker (1982) describes audiences
such as that of opera and ballet where a majority of audience members are also
producers and a lot of them are enthusiasts. Conversely, few consumers of com-
puters produce them, and few consumers of kitchenware are enthusiastic par-
ticipants in the market.

Let ι(l , t ) denote a function that records the influence of the vanguard, its
ability to shape the views of the members of the mass audience, for the label l at
time t .

Meaning postulate 2. The influence of the vanguard in an audience about a la-
bel increases with the prevalence of activists, enthusiasts, and insiders in the au-
dience segment.

P l , t , t ′ [(Na ↑ E{ι})∧ (Ne ↑ E{ι})∧ (Ni ↑ E{ι})].

An influential vanguard creates conditions that foster the development of
consensus in the wider audience. Members of the mass audience likely assume
that activists know more about the market, treat them as experts, and adopt their
usage of labels and schemata. Activists are also more likely to lead public discus-
sions of how a market should be organized, and they are more likely to be con-
sulted by authorities. The symbolic capital of enthusiasts and the know-how of
insider audiences likely give them a privileged position as well, increasing their
chances of influencing the agreement among the audience.

Postulate 6. The level of extensional/intensional consensus about a label in an
audience normally increases with the influence of the vanguard in the audience.

N l , t , t ′ [(ι ↑ E{ec})∧ (ι ↑ E {i c})].
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Theorem 5. The elaboration of a category language for a label increases with the
prevalence of activists, enthusiasts, and insiders in the audience segment.

P l , t , t ′ [(Na ↑ E{λ})∧ (Ne ↑ E{λ})∧ (Ni ↑ E{λ})].

Proof. The rule chain supporting this theorem joins MP2, P3, and P7.

According to our argument, categories with large and vibrant vanguards will
proliferate subcategories. Members of the vanguard, who pay closer attention
and may engage with the products in different role capacities, generally develop
more refined systems of categorization. So the influence of a vanguard ought to
increase the likelihood that subclusters within classes and categories get delin-
eated, labeled, and schematized.

Theorem 6. The hazards of subclass creation in a class and of subcategory cre-
ation in a category increase with the influence of the vanguard.

Let CLASS(l , t )∧CLASS(l ′, t ′).

P l , t , t ′ [(ι ↑ hcl )∧ (ι ↑ hcat )].

Proof. The rule chain supporting this theorem joins MP2, P5, and P7.

Empirical Setting: eBay Auction Markets

We test implications of our argument with analysis of data on auctions on the
online auction site eBay. Goods auctioned on eBay are classified into broad cate-
gories. We use a sample of 23 diverse categories, treating each category as a mar-
ket sub-domain. The categories are: “antique furniture,” “antiquities,” “folk art,”
“US coins,” “digital cameras,” “camera lenses,” “dolls,” “antique dolls,” “health,”
“model trains,” “Elvis memorabilia,” “drawings,” “prints,” “antique prints,” “art
photographs,” “other art,” “Pokemon,” “printers,” “printer supplies,” “watches,”
“antique watches,” “tickets,” and “weird stuff.” These categories were sampled
to maximize variation in the degree to which items auctioned under them had
symbolic value and the degree of uncertainty that audiences generally face in
evaluating the items. They also vary in size, in terms of number of items auc-
tioned and the number of buyers. Our data set includes all auctions listed un-
der the sampled 23 categories over 17 months, from April 2000 through August
2001. Although the actual identifiers for buyers and sellers were masked, we can
observe bidding and selling behavior of individuals, as well as the outcomes of
auctions.
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eBay sellers post items for auction under (typically) one of the categories.
They describe their items in a few pages and use a one-line auction title to attract
bidders to their auctions. These item titles are listed by category and the subcat-
egories under them. Bidders can either browse titles under certain (sub)categories
or can search for keywords related to what they are looking for.

We observe audience members on eBay when they bid on an item. Bidders
interact with the market (at the minimum) by reading item descriptions that
sellers write. They can interact with other audience members by reading feed-
back that buyers leave for sellers, postings on chat rooms and discussion boards,
and by contributing to these fora. One-on-one interaction via eBay occurs on e-
mail and is unobservable on the site.

The Structure of the Audience

We assume that the number of items on which an audience member bids is pro-
portional to his/her level of communication about the label. Therefore, we mea-
sure average audience engagement at the category level by the median among
bidders of the number of items bid over seventeen months.

Bidders’ participation in the market varies significantly. We identify activists
by the number of auctions in which they place bids. We use two measures for
the prevalence of activists in markets. One is the proportion of bidders who bid
on more than one item over seventeen months. This measure is based on a
loose definition of activism, because we did not have any theoretical or empir-
ical clue about what activism involved in each category, other than presuming
that it minimally would involve repeat participation in the market. This mea-
sure ranges from 0.24 (in “other art”) to 0.64 (“Pokemon”) in our sample. The
second measure is the proportion of all bids over seventeen months due to the
most active five percent of the bidders in the category. This measure assumes
that the top 5% most active audience members in each market are activists and
that as the proportion of all bids that come from this segment rises, the activity
levels of the activists also rises. This measure ranges from 0.21 (“weird stuff”) to
0.66 (“coins”) in our sample. The two measures are correlated at r = 0.55, indi-
cating that they are measuring somewhat different interpretations of activism.
In order to distinguish between their effects, we use them separately instead of
combining them into a scale.

The second kind of vanguard is enthusiasts, those bidders that display a
symbolic engagement with the market. We measure prevalence of enthusiasts
in markets by the proportion of bidders who have eBay user IDs that make ref-
erence to the eBay category. We code eBay user IDs such as “elvis*fan,” “train-
man1,” “print27,” and “shortstop” as indicating an identification of the bidder
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with the collective identity of, respectively, “Elvis memorabilia," “model trains,"
“antique prints," and “tickets” categories. 6 This measure ranges from zero (“an-
tique furniture,” “digital cameras,” “drawings,” “printer supplies,” “prints”) to
0.20 (“antique dolls”) in our sample.

We measure prevalence of insiders in markets with the proportion of bidders
in the eBay category who also put items on auction in the same category over
the seventeen months. It ranges from 0.02 (“antiquities”) to 0.10 (“tickets”) in
our sample. Figure 1 graphs the values for each of the four vanguard measures
across the categories in the sample.

[Figure 1 about here]

Outcome Variables

We measure the elaboration of the category language by the proliferation of proper
names and labels used in describing items on auction. For some goods, these
are brand names. In the “health" category, for example, the title “Perfection
Shiatsu Massager" contains a brand name, while “Total Body Massage Mat”
does not. For art, the proper names used in auction descriptions are mostly
artists’ names. “Cave of Storm Nymphs canvas nudes—Poynter" is an exam-
ple of an item with the artist’s name in its title; “Leda & Swan Greek Mythol-
ogy Nude Sexy Print" is an auction title without any proper name. For both
brand and artist names, their use in one-line titles suggests that sellers think
these names convey information to prospective buyers, that they are relevant.
We reason that sellers will use proper names as item descriptors only when they
expect audience members to understand them.

Categories on eBay vary in the number of sub-categories nested in them.
Our observations of messages posted in eBay Discussion Forums about revi-
sions to these category structures reveal that some audience members (van-
guards, presumably) get involved in the process of establishing sub-categories
by making suggestions to eBay staff and giving feedback on proposed category
structures. Because the number of auctions in categories is probably a driver of
sub-category differentiation, we normalize our measure of sub-category differ-
entiation by dividing the number of sub-categories by the number of auctions
in each category.

6Because our dataset included only masked identities of bidders, we use a separate random
sample of completed auctions in the same categories from eBay to code this variable. This sam-
ple of auctions matches the data that eBay provided in the variables that are common to both
datasets.
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In the auction level analysis on insider appeal, we use a positive outcome on
an auction (making a sale) as an indication that an offering had at least moderate
appeal to the audience.

[Table 1 about here]
Table 1 reports the descriptive statistics for the category-level variables we

use in analyses and their correlations.

Hypotheses

Using these variables, we can re-state the implications of our theorems as fol-
lows:

Hypothesis 1 (Insider status and appeal; Theorem 4). The expected appeal of an
offering increases with the seller’s previous engagement as an audience member
in the category.

Hypothesis 2 (Convergence through engagement; Theorems 2 and 3). Cate-
gories with greater average engagement by audience members have (a.) more fre-
quent use of proper names in item titles and (b.) more sub-categories per item.

Hypothesis 3 (Convergence through influence; Theorems 5 and 6). Categories
with more prevalent vanguards have (a.) more frequent use of proper names in
item titles and (b.) more sub-categories per item.

Estimation and Results

To test Hypothesis 1, we analyze data on the 41,490 auctions that ended on Au-
gust 31, 2001. Because 4,693 of the 14,034 sellers involved had more than one
auction ending that day (some had hundreds), we picked one auction per seller
at random in each category. We estimate logit regressions of the outcome of auc-
tions, whether they yield a sale or not. We include category dummies in these
regressions to control for category-level effects. The analyses reported in Table
2 show that insiders (sellers that also engaged in the market category as bidders)
were more likely to sell their items, as predicted by Hypothesis 1. The coefficient
estimates in Model 2 indicate that the probability of a sale was 14% higher for
insiders.

[Table 2 about here]
In testing Hypotheses 2 and 3, we use OLS regressions. Because these hy-

potheses apply to the category level and the data cover only 23 categories, we
face an obvious problem of small sample size. We therefore perform bootstrap
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estimation in all analyses that bear on these hypotheses.7 Bootstrapping in-
creases the standard errors, and weakens the statistical significance of many of
the effects of interest. In all category-level regressions, we control for the (nat-
ural logarithm) of the number of auctions held in the category and of the num-
ber of bidders that bid on at least one auction during the previous seventeen
months. We intend these as controls for the size of the market.

Table 3 contains estimates of the effect of average audience engagement on
label use (prevalence of proper names in auction titles) and proliferation of sub-
classes (ratio of subcategories to auctions). Models 1a and 2a are baseline mod-
els with control variables. In Model 1b, average engagement in the category by
audience members has a significant positive effect on the use of proper names
in auction titles, supporting Hypothesis 2a. In Model 2b, the effect of this vari-
able on the proliferation of subclasses is not significant. Therefore, we reject
Hypothesis 2b.

[Table 3 about here]
Table 4 reports estimates of specifications that allows tests our argument

about convergence of meanings through the influence of the vanguard. The
prevalence of activists as measured by the proportion of bidders that bid on
multiple items over the previous 17 months increases label use and the prolifer-
ation of subclasses. Our second measure of activist prevalence in the audience,
proportion of bids by the most active 5% of bidders, has a positive effect on the
proliferation of subclasses, but not on label use. In supplemental analyses, we
find that the results do not change appreciably when we add median average
engagement to these models.

[Table 4 about here]
Estimates of Models 1c and 2c in Table 4 show that the prevalence of insiders

(bidders that previously auctioned in the category) has a significant positive ef-
fect on label use and the proliferation of subclasses. The prevalence of enthusi-
asts (measured by the proportion of bidders with category-referencing user IDs)
also increases the proliferation of subclasses, but it does not have a significant
effect on label use. Thus, Hypothesis 3a is supported for insiders and partially
for activists, while Hypothesis 3b is supported for all three groups of vanguard.

7We use the vce(bootstrap) option in Stata 10 with 50 replications.

20



Discussion

It has been argued that there is a dualistic relationship between cultural mean-
ing and social structure (Mohr 1998). In this paper, we look in depth at how
the structure of an audience in markets affects shared meanings in markets.
We theorize that audiences in markets converge to shared meanings through
widespread communication in the mass audience and by following the lead of a
vanguard consisting of activists, insiders, and enthusiasts. We find evidence for
both processes of convergence. In particular, the interactional process of mass
communication supports language development and use while the process of
vanguard influence dominates category differentiation.

On elaboration in language use, we find that higher average engagement of
audiences is associated with more elaborate language use. Audiences with more
insiders also have more elaborate languages. We do not find the hypothesized
effect of enthusiasts and our findings on the effect of activists are mixed. That
is, our evidence for the process of vanguard influence on language elaboration
is not unequivocal. This pattern of findings may be explained by the fact that
language use relies on the participation of a majority of the audience, that mar-
ket participants use labels if they can assume that the labels will be intelligible
to a large proportion of the audience. The influence of the vanguard, in this em-
pirical context, may have been too limited to achieve widespread acceptance
of labels. The fact that insiders’ prevalence has a significant effect may be due
to market participants that act as both sellers and buyers being better able to
disseminate the labels that sellers use to describe their items.

A shortcoming of our investigation of vanguard’s influence on label use is
that we could not measure influence directly and had to rely on the prevalence
of the vanguard as a proxy. Thus, we cannot rule out the possibility that it is
the effect of activists’ and insiders’ consensus on the use of labels that we are
observing in these results, and not their influence on the mass audience.

Our investigation of category differentiation finds that average engagement
does not affect the proliferation of subcategories but the prevalence of vanguard
does. This is consistent with our unsystematic observation of the public discus-
sion around the category development process in eBay, where we see that a very
small proportion of users gets involved. We suspect that the vanguard might
be the driving force behind category elaboration and differentiation in markets
where critics, producers, and other gatekeepers serve as important arbiters of
meaning. In the case we study, and perhaps in others, if a vanguard with a com-
mon understanding of a category constitutes a large enough fraction of the audi-
ence, their force alone might be sufficient to drive category differentiation; there
might be no need for them to influence the mass audience to have this effect.
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What happens if there are multiple vanguards? In our empirical setting,
as much as we can tell, we have one vanguard. Insiders are also activists on
average, and the prevalence of each is correlated with the prevalence of en-
thusiasts. If there were stable subsets of vanguard that do not communicate
much with each other, that could lead to different category schemas being de-
veloped. Medin et al. (1997) find that different kind of tree experts (landsca-
pers, parks maintenance personnel, and taxonomists) have different categoriza-
tion schemas, consistent with the way in which they work with trees. In such
cases, we do not know if the mass audience converges to these different groups
and therefore is unable to form a consensus, or if the mass audience picks and
chooses from the schemas of various groups of vanguards and reaches a con-
sensus of its own in spite of the conflicting schemas of the vanguard. This, we
think, is fertile ground for future research.
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Appendix: Notation for Monotonic Relations

Suppose φ and ψ are functions defined for a label, an audience member, and
a time point. We can denote such a function in the following format: φ(l , x, t ),
where l is the label that identifies a population, x refers to a producer/product,
and t is a time point. We use the expression φ ↑ψ to indicate a monotonic posi-
tive relationship between the two functions.

More precisely, we use the following shorthand:

δ+(φ) ↔φ(l , x, t ) >φ(l , x ′, t ′);

δ−(φ) ↔φ(l , x, t ) <φ(l , x ′, t ′);

and
φ ↑ψ↔ (δ+(φ) → δ+(ψ))∧ (δ0(φ) → δ0(ψ)).

Across all the applications the number of arguments of the function (its ar-
ity), the order of the variables, and the sorts of the variables remain constant. To
take advantage of this consistency, we introduce the following notational con-
vention to simplify the representation of the variables of quantification. Let f be
a function with the appropriate sequence of sorted variables. (The letter we use
to indicate the variable displays the sort.) Instead of spelling out all the variables
we just use q to indicate the appropriate sequence of variables and use q′ for the
sequence of the “primed” versions of the variables. For example, if f requires
l , y, t , then f (q) = f (l , y, t ) and f (q′) = f (l ′, y ′, t ′).

To express monotonic relationships in a convenient manner first we estab-
lish the following convention. Let f

¯
be a function that works as follows

f
¯

(q,q′) =
{

1 if f (q) > f (q′)
0 otherwise.

With f
¯

(q,q′) given as above, the monotonic positive relationship, f ↑ g , is
defined as follows:

( f ↑ g )(q,q′) ↔ f
¯

(q,q′) = g
¯

(q,q′).
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Table 2: Effect of Seller’s Engagement as an Audience Member on the Log-odds
that an Auction Ends with a Sale at Time t (Maximum Likelihood Estimates)

(1) (2)

Seller’s engagement as an audience member:
ln(no. items in the category that .032*

seller bid on [t0, t )) (.011)
Seller bid on an item in the .133*

category [t0, t ) (.037)

ln(seller’s feedback score(t)) .107† .108†
(.014) (.014)

No. of seller’s auctions in same category at t −.011† −.011†
(.003) (.003)

Seller auctions in multiple categories at t −.508† −.506†
(.063) (.063)

Seller auctioned in multiple categories [t0, t ) −.066 −.073
(.045) (.045)

Intercept −.183 −.193
(.144) (1.44)

Category dummies included Yes Yes
Ln pseudo-likelihood −9200 −9203
N 14034 14034

* p < .05 (one−tailed test)
†p < .05 (two-tailed test)
Note: Numbers in parentheses are robust standard errors.
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Table 3: Effects of Average Audience Engagement on Label Use and Subclass
Differentiation at Time t (Bootstrapped OLS Estimates, N=23)

Label use Subclasses
(1a) (1b) (2a) (2b)

Average engagement:
Median no. items bid .463* .005

on per bidder [t0, t ) (.118) (.004)

ln(auctions[t0, t )) .093 −.092 .002 −.000
(.074) (.077) (.003) (.003)

ln(bidders[t0, t )) .113 .122 −.003 −.003
(.084) (.076) (.003) (.003)

Intercept −2.02 −.361 .025 .041
(.805) (.694) (.032) (.035)

Wald X 2 11.13* 45.31* 1.12 2.13

* p < .05 (one−tailed test)
†p < .05 (two-tailed test)
Note: Numbers in parentheses are bootstrap standard errors.
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